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Herbicide use has been becoming more widespread, 
and as it has, poor management practices have 
caused many weed populations to develop resistance 
against them. Repeated applications of the same 
herbicides over a certain period of time puts constant 
pressure on the weed population. Before too long, if 
not already present, a weed will develop genes for  
resistance, and once those genes are in the gene 
pool, natural selection will quickly lead to a large 
majority of the population to containing it. A specific 
weed known to have developed resistance is pigweed.  
In this study, red root and powell pigweed species 
were collected from Cache Valley, Utah to test their 
herbicide resistance. 
With this in mind, the question became: 
What herbicides have the pigweed populations of 
Cache Valley developed a resistance against?
I hypothesized that the longer a herbicide had been 
around, the pigweed population would be resistant 
against it as it has had longer to develop the resistant 
genes. 
After testing germination rates, red root and powell 
pigweed seeds that were collected in Cache Valley, 
Utah were planted and allowed to grow for 18 days, 
when they were at the 2-4 leaf stage. They then went 
through a treatment process where one of 4 herbicides 
was tested on some  at a specific application rate. The 
four herbicides were Round-Up Powermax 
(glyphosate, an EPSP synthase inhibitor), Sharpen 
(saflufenacil, a PPO inhibitor), Pursuit (imazethapyr, 
an ALS Inhibitor), and 2, 4-D (a synthetic auxin) 
applied at either 0x (control), 1/16x, 1/8x, 1/4x, 1/2x, 
and 1x the application rate. They were then rated on a 
scale of 0-100 for a percent life (0=brown, dead and 
100=healthy, alive)  1, 3, 7, 14, and 21 days after 
application. The results from the 21 day were then used 
to look at the differences in the dose rates. Once that 
was collected, a  t-test was then conducted to compare 
the life percents of the plants for each herbicide to the 
life percents of the untreated plants where any with a 
p-value of under 0.05 was considered significant. 
While the goal was to get a dose-response curve, that 
was not observed in this study. From the t-tests, 
there were significant differences found  in both 
species for Sharpen, the powell species for 
Round-up, and the red root species for Pursuit. 
Out of the four herbicides tested, it can be concluded 
that the most effective one to use in Cache Valley 
against pigweed  would be Sharpen. The least 
effective is 2,4-D as there is strong evidence that  
both species have developed resistance against it.
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